In vivo gene amplification in non-cancerous cells: cholinesterase genes and oncogenes amplify in thrombocytopenia associated with lupus erythematosus.
The ACHE and BCHE genes, encoding the acetylcholine hydrolysing enzymes acetylcholinesterase (ACHE) and butyrylcholinesterase (BCHE), co-amplify with several oncogenes in leukemic patients with platelet deficiency (thrombocytopenia). This and other experiments implicated ACHE and BCHE in the development of bone marrow megakaryocytes, the progenitors of platelets. Therefore, we wished to find out whether cholinesterase gene amplification would also occur in non-cancerous platelet disorders and, if so, whether oncogenes would amplify in such cases as well. The autoimmune disease systemic lupus erythematosus (SLE) presents an appropriate model system for this issue, since patients with SLE may suffer from thrombocytopenia resistant to most treatment modalities. Here, we report a 40-80-fold amplification of genomic sequences from the ACHE and BCHE genes as well as the C-raf, V-sis and C-fes/fps oncogenes in peripheral blood cells from an SLE patient with severe thrombocytopenia. PvuII restriction analysis and DNA blot hybridization of the amplified ACHE and BCHE sequences demonstrated apparent aberrations in both genes, suggesting that malfunctioning of modified, partially amplified cholinesterase genes may be involved in the etiology of thrombocytopenia associated with SLE. These observations imply that cholinergic mechanisms regulate megakaryocytopoiesis, shed new light on the diverse hematologic findings characteristic of SLE, and may become valuable as diagnostic, treatment and prognostic tools in the follow-up of patients suffering from thrombocytopenia associated with SLE. Furthermore, these findings reinforce the notion that cholinesterase gene amplifications are causally related with platelet abnormalities in multiple hemopoietic disorders.